O ver 15 000 US women aged <55 years die each year from heart disease, ranking it among the leading causes of death in this age group. 1 Young women have twice the risk of dying during hospitalization for an acute myocardial infarction (AMI), as compared with similarly aged men. 2,3 Moreover, among those who survive, the subsequent mortality risk for women is ≈50% higher than the risk for men. 4 Although the absolute difference in mortality outcomes between men and women has been decreasing over time, women aged <55 years remain at increased risk for death. 5 The causal factors for this excess risk remain unknown.
To address these gaps in knowledge, we interviewed women aged ≤55 years who were recently hospitalized with AMI to describe their experiences, including symptom recognition, responses to symptoms, and interactions with primary and acute healthcare systems. We sought to identify factors that may contribute to delays in recognizing symptoms of heart disease and engaging the healthcare system.
Methods

Study Design and Sample
We conducted a qualitative study of women aged ≤55 years enrolled in the Translational Research Investigating Underlying Disparities in Acute Myocardial Infarction Patients' Health Status (TRIUMPH) study, a multicenter observational registry of >4300 patients hospitalized with AMI. 14 We chose a qualitative approach because we were interested in capturing essential aspects of a phenomenon that is difficult to measure quantitatively, 15 that is, the individual perspectives and experiences of this younger cohort of women diagnosed with AMI. Such methods are increasingly recognized as providing unique and valuable contributions to cardiovascular disease outcomes and health services research. 16 We used a grounded theory approach to guide our study, deriving explanations or theories inductively from the data. 17 We selected a sample of information-rich participants 18 who were uniquely able to provide insights of central importance to the study's purpose (also known as purposeful sampling). We contacted eligible TRIUMPH participants by mail with an introductory letter explaining the purpose of the study and inviting their participation. We conducted in-depth interviews via telephone within 2 weeks of TRIUMPH study enrollment between October 2006 and May 2007. The final sample size was determined by the criterion of theoretical saturation, or the point at which no novel concepts emerged from successive interviews. 19 Saturation was achieved upon completion of 30 participant interviews; the last few interviews provided no new information, thus confirming saturation.
Data Collection and Measures
In-depth interviews elicited individual patient perceptions and experiences through open, nondirective questions. The interviews began with a broad grand tour 20 question: "Let's start by having you tell me about your health just before your recent hospitalization. " We used standard open-ended probes to encourage women to increase the breadth or depth of responses and to clarify statements. 18 Consistent with the grounded theory approach, 17 data collection and analysis steps were iterative in nature, and our interview guide evolved as interviews and analysis progressed to ensure the questions were exploring all emerging themes (Data Supplement).
A member of the research team (B.G.) with training in medical anthropology and extensive experience in qualitative interviewing conducted the telephone interviews. Interviews were 30 to 45 minutes in length, with an average length of 28 minutes. All interviews were audiotaped and transcribed by a member of the research team. A second research team member reviewed every 5 transcripts to verify the accuracy of the transcriptions. To further describe the sample, we extracted data on selected sociodemographic and clinical characteristics from each participant's TRIUMPH record. Institutional Review Board approval was obtained at each institution participating in the parent TRIUMPH study, and patients provided informed consent for their study participation in TRIUMPH and in the qualitative substudy.
Data Analysis
We analyzed data from the transcribed interviews by classifying specific quotes from participants with codes (tags or labels assigning meaning to segments of text) developed iteratively to reflect the data. We created an initial code structure after in-depth review of the first few transcripts, and as additional transcripts were reviewed, we constantly compared sections with previously coded transcripts to ensure consistent assignment of codes to similar data. We continued the process of refining codes, and describing the properties and dimensions of each, until no new concepts emerged in subsequent transcripts. As is recommended for qualitative research, 21 members of our analysis team represented diverse backgrounds, including cardiovascular epidemiology, public health, health services research, and qualitative methodology. All 30 transcripts were initially coded independently by 2 team members (J.L. and E.W.) and at least one other team member (L.C. and N.A.). Independent codes were discussed in group sessions, with differences reconciled through negotiated consensus. This process generated a set of 10 primary codes and subcodes that captured major concepts in the data. The full study team reviewed the code structure for logic, breadth, and clarity twice during the analysis. Using the coded data and following established approaches to thematic development, 22 we summarized the key themes and recurrent concepts that describe both the symptom experiences of women aged
WHAT IS KNOWN
• Although heart disease is less common among women aged <55 years, mortality rates after acute myocardial infarction (AMI) are higher than for similarly aged men. Evidence derived from older populations of patients hospitalized with AMI suggests that women delay longer than men and often attribute symptoms to noncardiac conditions; comparable studies have not been conducted to describe the perceptions and actions of younger women.
WHAT THE STUDY ADDS
• Five themes characterized the experiences of young women recently hospitalized with AMI in this study:
(1) prodromal symptoms varied substantially in both nature and duration; (2) participants inaccurately assessed personal risk of heart disease and commonly attributed symptoms to noncardiac causes; (3) competing and conflicting priorities influenced decisions about seeking acute care; (4) the healthcare system was not consistently responsive to young women with AMI, resulting in delays in workup and diagnosis; and (5) participants did not routinely access primary care, including preventive care for heart disease. • These qualitative findings provide novel insights about perceptions of symptoms and factors contributing to delays in seeking prompt care, and they have informed the development of a quantitative instrument to assess aspects of symptom recognition and perceived delays in a large, prospective study of young patients with AMI. • Identifying factors that promote better cardiovascular knowledge, improved preventive health care, and prompt care-seeking behaviors represent important targets for this younger population of women with AMI. • Developing strategies to empower young women to recognize prodromal symptoms and seek care without stigma or perceived judgment may be particularly critical for young women at increased risk for heart disease.
≤55 years with AMI and these women's interactions with the healthcare system. This process is commonly referred to as the constant comparative method. 17 We used ATLAS.ti software to facilitate data organization and retrieval.
Results
Patient Characteristics
Our sample included 30 women with a mean age of 47 years (range, 30-55; Table 1 ). The majority of these women were white (60%), 47% were married, and 27% had a high school-level education or below. Nearly half (47%) of them reported full-or part-time work outside the home, 53% had health insurance, and 37% reported difficulties in accessing health care. Five themes characterized the experiences of these women with AMI in recognizing and responding to their symptoms ( Figure) .
Theme 1: Prodromal Symptoms of AMI Varied Substantially in Both Nature and Duration
Participants in this sample described highly diverse prodromal symptoms of AMI that varied in both duration of onset and clinical presentation. Although they reported a range of symptoms, from discomfort or pain (eg, chest, neck, and jaw) to more general symptoms (eg, sweating, anxiety, fatigue, and dizziness), the vast majority reported chest pain ( Table 2) . Some women experienced a rapid onset of severe pain that seemed out of the blue. As one participant described: Other women reported more nuanced and subtle symptoms, feeling like something was off. These symptoms would pass or recur and build over days, weeks, and even months before the AMI event. One woman recalled that she had experienced specific symptoms repeatedly during the past several years, both at work and at home:
It was just another normal night…And I was just layin' in the bed and noticed that my head was sweatin' and I had to throw up. Went into the bathroom and did that. Came back and my hand started tinglin'. My left arm started to hurt. It went up underneath my armpit and up into my jaw. And what I didn't realize at the time is
I've had these same symptoms probably five times in the past 5 years. It would just happen out of nowhere. I had a couple of 'em while I was at work. And the other two, the other two or three were probably at night here at the house. (Patient 27, white, aged 47 years)
Theme 2: Women Aged ≤55 Years With AMI Did Not Accurately Assess Personal Risk of Heart Disease and Commonly Attributed Symptoms to Noncardiac Causes
When asked to reflect on their health before their AMI, participants acknowledged that they had not recognized their personal risk of heart disease. This lack of awareness occurred even among women who had a family history of heart disease or multiple known risk factors:
…We have a lot of heart disease in our family. My father died of a heart attack. My grandfather died of a heart attack, on both sides…I have a physical every year. I have a mammogram every year…I just never put it all together. I didn't even think about them all dyin' of a heart attack until I was sittin' there goin' over the history with them at the hospital…and my mom, she made the first statement, we have a lot of that in our family. And I was like, oh God, I guess we do. (Patient 22, white, aged 47 years) Single (never married) 6 (20)
Working full-or part-time* 14 (47) Difficulty in getting health care: extremely/moderately/ somewhat* 11 (37) No health insurance* 12 (40) Avoided health care because of cost in the past year* 11 (37) General monthly finances Some money left over 9 (30) Just enough to make ends meet 8 (27) Not enough to make ends meet 11 (37) Medical history/comorbid conditions, n (%) Participants did not consider heart disease as the potential underlying cause of common symptoms, such as muscle pain, indigestion, or fatigue. Some women perceived this disconnect as a consequence of their young age, whereas others reported that their concern for a chronic health condition precluded considering the possibility of heart disease: Misattribution of symptoms to other causes was also reinforced by influential external sources, including health professionals and the popular media. Women described having symptoms that differed significantly from their expectations of AMI as portrayed by the media, noting theirs was not a Hollywood heart attack: 
Theme 3: Women Aged ≤55 Years With AMI Weighed Competing and Sometimes Conflicting Priorities as They Recognized Symptoms and Decided to Seek Acute Care
Women reported processing multiple considerations as they appraised their symptoms and tried to decide when and how to respond. They attributed their hesitation to initiate emergency care to a range of complex factors, some of which were unrelated to their personal health. Family and work responsibilities, as well as concerns about how family members would respond to their change in health status, persisted even as they experienced escalating symptoms: I said, 'I really just don't feel good.' But no, I didn't say, 'I'm having chest pains.' I probably had too much to do. I know I had too much to do to be wimpy about being sick. I have always been like that…I have Loss of motor function 2 (7) Palpitations/heart racing 1 (3)
Figure.
Five themes characterizing the recognition and response to symptoms of young women aged ≤55 years with acute myocardial infarction (AMI). Women discussed relying on strategies for self-care to treat their symptoms until they reached a threshold they could no longer tolerate. These women's often prolonged efforts at self-care were supported by previous experiences with similar symptoms and, in some instances, were reinforced by others present at the time of presentation:
I went to the emergency room and they had told me… that I had acid reflux. They gave me something called the GI cocktail. It calmed it. I stayed there about four and a half, maybe five hours I came home, they gave me a pain pill Vicodin. And told me to continue to take the Prevacid that the other doctor had prescribed for me and to take the Vicodin if I had any pain…that Thursday I was fine up until about six fifteen in the evening…and that's when the pain hit me…I took a Pepcid AC and it didn't do anything…the longer I waited the worse the pain was getting, so I…had someone to take me to the hospital. (Patient 4, white, aged 45 years)
In recounting the AMI event, participants consistently noted the involvement of others in both the assessment of symptoms and decisions about responding. Corroboration that the symptoms were consistent with AMI prompted action and instilled confidence to engage the system. Other women reported delegating the decision to take action to others: Although most women described a process of weighing various factors as they decided whether to seek medical attention, several participants recognized that they were experiencing symptoms of heart attack and were proactive in seeking care:
That was my biggest thing is that I was real nause- 
Theme 4: The Healthcare System Was Not Consistently Responsive to These Younger Women With AMI, Resulting in Delays in Workup and Diagnosis
Participants described encounters with the healthcare system (primary care and emergency health services) during symptom presentation in which they did not receive a prompt or complete workup for their AMI symptoms or a formal diagnosis. Such encounters occurred with presentation of both typical and atypical acute symptoms:
I remember callin' a doctor and tellin' him I was having these chest pains and all that stuff, and they just scheduled a regular appointment for me…I would not know that I'm havin' a heart attack…I would consider that your [the doctor's] responsibility…they should of pushed me in faster…It was like a 5 day wait 'til I got into the doctor. (Patient 22, white, aged 47 years) I think the Friday before I had the heart attack…I had the heart attack on the Sunday…I went to the doctor because I had pains in my legs and my ankles were swollen and my hands were swollen. And I was just tired all the time and he felt my leg and thought it was a shin splint and then he put me on a new blood pressure medication. He said my blood pressure was up. And then that Sunday I had a heart attack. (Patient 2, white, aged 48 years)
In some instances, the initial evaluation was negative for heart conditions and multiple interactions were required to make a diagnosis of AMI, sometimes within a short timeframe:
At first it was just pain in my shoulders and I thought maybe I had slept wrong. But then when the heart palpitations started coming...then I got concerned and then I went to the hospital...then they said, well, they didn't find anything life threatening anyway, which kind of upset me. They did the EKG. They didn't find anything. They did the CAT scan on my chest. They didn't find anything. It wasn't until I went back on the 31 st that they had found anything. (Patient 11, white/ black, aged 31 years) External influences that prevented women from obtaining routine primary care included previous negative experiences with healthcare providers (eg, poor physician-patient relationships, feeling rebuffed or treated with disrespect, and being denied care). Although some women reported that lack of insurance precluded routine and preventive care, no women indicated that financial factors prevented them from seeking emergent care for AMI:
Usually I feel kind of embarrassed…I can't go and get the proper care like I want because of my financial conditions. And then maybe some things, I could be more comfortable talking to a lady doctor than a man…I get nervous when I try to explain the condi-tion…I just be glad to, if I could see a doctor, I don't want to be choosy. Basically I don't have the correct funds or anything, so I just, whatever doctor that will see me, I just let it go at that. (Patient 8, white/black/ Native American, aged 53 years)
In contrast, 2 participants described proactively seeking routine care to monitor their risk factors for heart disease:
I have such a strong parental history of it [heart disease]…So they actually watched me quite carefully to make sure that after I hit 40, that I wasn't severely overweight, that I didn't seem to have tachycardia, that I didn't have shortness of breath…It wasn't being ignored. (Patient 24, white, aged 48 
Discussion
Several recurrent themes characterized the experiences of the young women in our study (aged 30-55 years) as they recognized and responded to their AMI symptoms. Participants reported highly nuanced symptoms that did not cohere with the representation of heart attacks common in the lay media or with their understanding of current scientific evidence from healthcare providers. The women commonly attributed symptoms to noncardiac causes and dismissed personal risk factors, including family history of heart disease. The lack of responsiveness of the healthcare system further complicated both the preventive care and acute treatment of these young women with AMI.
The presence of atypical AMI symptoms in women may contribute to delays in care-seeking behavior. Previous studies of older populations suggest that women may experience a range of prodromal and acute symptoms, 11, [23] [24] [25] and they may have more atypical symptoms than men. 10, [26] [27] [28] [29] [30] In general, these studies found that even though the vast majority of patients presented with the hallmark symptom of chest pain, women were less likely to experience chest pain and more likely to present with other symptoms, such as pain or discomfort in the back, jaw, or throat as well as headache, nausea, and coughing. Reports from the National Registry of Myocardial Infarction 31 and a Canadian cohort of patients aged ≤55 years with acute coronary syndrome 32 support these patterns. Although >80% of patients aged <55 years in these studies presented with chest pain, the young women were more likely to present without chest pain than the men. Our study participants described diverse prodromal symptoms of AMI that predominantly included chest pain and also included atypical and diffuse symptoms. Recognition of prodromal symptoms is important, as they were associated with acute symptoms and subsequent cardiac events in previous studies. 24, 33, 34 In many instances, our participants described attributing symptoms to noncardiac causes because of their nature and duration, in part, because of a lack of public media examples that depict atypical symptoms, particularly among younger women. Stereotypic depiction of heart attack symptoms based on common profiles among men may lead women to characterize atypical symptom as noncardiac in origin. Misattribution of cardiac symptoms to noncardiac causes may warrant particular attention in younger populations (eg, those aged ≤55 years) that may be even less likely to attribute aberrant symptoms to the risk of heart disease.
Participants in our study reported that preventive cardiac care was not a priority because of a variety of competing demands and circumstances. The perception of several women that preventive cardiac care was not a priority because of current age may warrant special attention in this population.
Studies examining the prevalence of multiple risk factors have generally shown that 50% to 60% of AMI patients present with ≥2 factors, and 20% to 30% present with ≥3. 35, 36 A more recent study reported prevalence rates among women aged <55 years with AMI of 70% to 80% for ≥2 risk factors and 44% to 54% for ≥3 factors. 37 Many of our participants discussed a strong family history of heart disease and discussed their own risk factors for heart disease, but they did not connect these to their own cardiac risk. The misperception that young women with a strong family history of cardiac disease and the presence of traditional cardiovascular risk factors are not likely to have heart disease because of their age indicates a critical need to develop targeted educational campaigns for these women to prioritize their own health in terms of managing traditional risk factors, particularly within the context of familial history.
Women tend to delay longer in seeking prompt care than men; 38 however, the paucity of qualitative research about premonitory and acute symptoms and their role on care-seeking behavior, especially among younger age groups, represents a notable gap in the literature. 31 Consistent with findings derived from older populations, our patients aged 30 to 55 years with AMI reported lack of awareness of personal risk, misattribution of symptoms, waiting for symptoms to worsen, and self-medicating as factors contributing to delays. 6, 12, [39] [40] [41] [42] [43] [44] [45] Participants also cited competing family and work responsibilities as causes for delay, which may represent additional domains that are unique to this younger population.
Concerns about inappropriately engaging the healthcare system and wanting external corroboration of symptoms before taking action have been shown in older populations. 12 Such concerns may be further heightened in younger women as cardiac events are less common, and many participants in our study cited their age as a reason they did not think that they were at risk for heart disease. Identifying strategies to empower women to recognize prodromal symptoms and seek care without stigma or perceived judgment may be particularly critical for young women at increased risk for heart disease.
Finally, the healthcare system faces particular challenges in diagnosing women with AMI, even when women present in a timely manner. 12 The decreased probability of having an AMI at a younger age (eg, ≤55 years) probably contributes to initial triage strategies to attribute symptoms to noncardiac conditions. Our participants described delays that occurred for both the typical and the atypical symptoms, as well as delays within the physician's office and the emergency department. Consistent with our results, a previous qualitative study of AMI patients noted that a 56-year-old woman presenting with symptoms was told that she was too young to be experiencing a heart attack. 46 Many of our participants discussed having inconclusive results for cardiac diagnostic tests in the acute setting, only to return with an AMI within a short period of time. Atypical AMI presentation in young women, in terms of diagnostic test results, warrants further research attention, as it may contribute to delays in the diagnosis and receipt of care.
Although our work provides important and novel insights into the experiences of young women with AMI, there are several limitations. Participants were selected from an ongoing observational study. Although TRIUMPH participants were enrolled from diverse clinical centers across the country, results from our interviews may not reflect the experiences of women treated at other clinical centers. Not all contacted participants agreed to enroll; reasons for nonparticipation included no response to telephone contacts (n=9), inability to contact because of changes in living locations (n=1), and patients being rehospitalized or too ill at the time of contact (n=3). However, basic demographic characteristics were comparable between those participants identified and those successfully interviewed. Recall bias is possible because we interviewed participants after their AMI hospitalizations. We tried to minimize this bias by conducting interviews within 2 weeks of the AMI and by using probing techniques to recall a spectrum of factors associated with participants' experiences and delays. In addition, we used several recommended strategies 20 to ensure data reliability, including consistent use of the discussion guide, audio-taping interviews, independent transcript preparation, standardized coding and analysis of the data using software, and maintenance of materials necessary to achieve auditability. 47 Given that AMI is a leading cause of death among young women, generating hypotheses about potential factors that shape these women's care-seeking behaviors are essential for the development of targeted interventions to improve prompt patient presentation and timely, accurate AMI diagnosis. Results from this qualitative study provide novel insights about perceptions and gaps in action for women aged ≤55 years, and they have informed the development of a quantitative instrument to assess aspects of symptom recognition and perceived delays in a large, prospective study of young patients with AMI. 48 Identifying opportunities to improve the detection of symptoms and receipt of timely acute care represents an important target for healthcare providers and researchers seeking to improve outcomes for young women with AMI.
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